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COMPLETB SPECIFICATION 
Method and device for the Production of Energy from Exothermal 
Chemical of Nuclear Reactions 
I, Paul Schaudt^ of German Nationality, of 
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Pviesstrasse 18, Miinchen 54, Germany, do 
hereby declare the invention for which 1 pray 
that a patent may be granted to me, and the 
5 method by which it is to be performed, to be 
particularly described in the following state- 
) ment : — 

The invention relates to a method and a 
device for tlie production of utihzable energy, 

10 in which extremely high temperatures and 
pressures are employed in order to achieve 
conversions of substances. 

It is Icnown that conversions of substances, 
for instance, of hydrogen into helium, can be 

15 achieved only at extremely high temperatures 
and pressures. 

The methods employed hitherto for the pro- 
duaion of high temperatures and pressures 
require the use of quite considerable technical 

20 means, so that the costs of such installations 
are very high. On the other hand, it is not 
yet possible to produce with known means 
and in a regulated manner extremely high 
temperatures, such as several miiliou degrees 

25 Kelvin, and to control the process of conver- 
sion of matter into small quantities of energy 
or other substances, where the quantities can 
be kept practically within any desirable limits, 
so as to obtain teclinically usable quantities. 

30 It is the object of the invention to produce 
utilizable energy with a comparatively limited 
tedmical equipment and in a contr<^ed 



in the supersonic range. The invention makes 
use of this physical phenomenon in a specific 
manner. *^ 

It is based on the discovery that the energy 
etnbodied m the shock wave and progressing 
With It is concentrated to higher t^pera- 
tures and pressures when the shock waves con- 
verge. By means of such a concentration of a 55 
shock wave the energy of a pressure shock 
wave can therefore be raised within confined 
spaces to extremely high values. This enerev 
occurs substantially as an increased molecular 
^peed of the particles of the substance, in the 60 
dirccnon of motion of the pressure waves. The 
higher the concentration of a shods wave, the 
higher IS the energy of the coUisions between 
the molecules or atoms at the instant in which 
they are seized by the pressure shock wave. 65 
One can conclude from the observation made 
in the mvcstjgation of pressure waves, that 

^PJSi55f?^'^^^ «t pressures of 

over 50000 1^/cm^ is much higher than could 
be expected from an extrapolation of the static 70 
values measured at low pressures, that a 
crushing of the atomic electron shells is com- 
mencmg. One can conclude from this that in 
^e range of extremely high concentrations of 
the energy of pressure shock waves the nudei « 
are hl^ated and that then nuclear conver- 
sions of substances occur. 

According to the invention, pressure waves 
h^\T^i?^ production of extremely 



mamier by ieans of the conversion of suti: Wgh S^W^^^ 

stances, where a new method for the woduc- mld« m >y ^^^^g W 



made to converge repeatedly and an quic* 
sucassion, so that their effects can be r«u- 
latea m a simple mann er 

The invention consists in the substances 
which are to be made to react being brought 83 
into tiii neighbourhood of the centre ofa 



stances, where a new method for the produce 
35 tion of extremely high temperatures and tacs- 
sures is employed. 

Hie invention comprises also a device for 
carrying out the new m^od. 

^„ The method of die invent;^ impliVf? &e _ ..^gauournooa oi the centra «f « 

^ °* P^^"^^ "^"^l Tha Km spherical spale b^d^ bv ?ho?^w «,W 

- pressure shoe c wave" is defined as the aid fiUed with ^ ela«ic ^m^S^* 

nanrow range ot a pressure increment which m ediinn and SSsur^shoKav.???^"''*^* 

I tj prupagaiM with jtupa;«>mc St>eed .Tan % .r.A j^iTOii ^^d m m.It ? ""^ ^^'^ 

M mediunu tor msW a ..T^rjLnl! the ma t^nM^I ^h^^-^^^cTml^ ^ 

4S tnis process the entropy increases. Shoclc nT" i n i i i li || I [ul l :.^.-?K if^ rr 

waves of this kind occur specifically in detona- widi respec" to^i wS ^f^^e Cn^" 

the movement of bodies and gases and processing 1%"^ ^IJ^^J 
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the interior of the spacc^ and meeting at the 
centre of the hollow sphere. Bach spherical 
wave then concentrates practically its entire 
energy <mi the substances arranged in the 
5 neighbourhood of the centre of the sphere, 
thus bringing about the desired reactions 
between these substances. The energy gener- 
ated in the process is then conducted away 
and converted into a utilizable form. 

10 Other objects, features and advantages of 
the present invention will be readily apparent 
from the following detailed description of a 
preferred embodiment thereof taken in con- 
jimction with die accompanying drawings, in 

15 which: — 

Figure 1 is a device for the generation of 
converging pressure shock waves directed 
concentrically towards one point; 

Figure 2 is a different design <rf a device 

20 similar to that shown in Figme 1; 

Figure 3 is a device in which electro-static 
forces are employed for the generation of 
pressure shock waves. 

The device shown in Figure 1 comprises a 

25 hollow sphere 1 made of a magnetizable 
material, for instance, steel, v/hose outer sur- 
face is surrounded by sl large number of 
electro-magnets 2 distributed uniformly over 
the surface and being fixed in an outer thick- 

30 walled casing 3. The whole structure is sup- 
ported on a supporting frame 4. A narrow 
air gap 5^ ever3rwhere of uniform width, is 
arranged between the free front faces of the 
electro-magnets 2 and the outer surface of the 

35 hollow steel sphere, and transmits the mag- 
netic forces from the electro-magnets 2 to the 
wall of the hollow steel shell 1. The windings 
of all ^ectro-magnets 2 are connected to a 
common source of alternating current 6, which 

40 is supplied from an electric network or from 
a known type of current geuCTating installa- 
tion> not shown. The source 6 of alternating 
current is provided with a regulating device 7 
for the regulation of the current strengtii in 

45 the circuit of the elctro-magnets 2; a device 8 
for the regulation of the frequency is also pro- 
vided. 'Hie frequency can be regulated, for 
instance, by means of an already loio vvn 
method, where a motor gcneratte set is pro- 

50 vided as the source 6 of current, whose q[jeed 
of rotation is adjustable, or a Imown type of 
electronic control device with grid control can 
be used. The pipe 9 admitting the substances 
participating in the reaction, shovm sym- 

55 bolically by the arrow ID, to die centre M of 
the sphere, and siso a pips 11 by means cf 
which the substances flowing through the 
neighbourhood of the centre M in the direo 
ticm of the arrow 12 are conducted towards a 

60 collecting point, arc "fixed in tiie frame 4. The 
inlet pipes 29 and the outiet pipes 30, desigmd 
as pipes for gas, steam or liquid, are employed 
for me collection and removal of the graer- 
ated energy; they remove the energy passing 

65 from the interior cf the sphere through its 



shcU. The medium admitted through the pipe 
29 is therefore heated to a higher temperature 
as it passes round the sphere. The medium is 
conducted through Uie pipe 30 to a heat 
engine, not shov.'n, for instance a steam 70 
turbine, which converts tiie generated energy 
into utilizable mechanical energy. 

The device acts in the follov/ing manner: — 
After the hollow spHere 1 has been filled 
with a substance, for instance with hydrogen, 75 
which may be under a pressure of several 
metric atmospheres, for .instance 50 kg/cm", 
the source 6 of current is switched on by 
means of the switch 13 so as to energize the 
electro-magnets 2, so tiiat the electro-magnets 80 
2 are energized by a pulsating or alternating 
electric current. The electto-magnets 2 
attract at exactiy the same time the v/all of 
the hollow sphere 1 made of a magnetic 
material, since they are all in the same circuit, 85 
and at twice the frequency'- of the energizing 
current, and let it spnng back pcricdfcaily, so 
that mechanical vibrations are set up in the 
wall 1. The said mechanical vibrations can 
be tuned to the resonant frequency of the 90 
waves in the hollow sphere 1 by regulating the 
frequency energizing the electro-magnets 2. 

The internal £urface of the hollow sphere 1 
meets rhythmically the hydrogen molecules 
inside the hollow sphere and produces first of 95 
all radical ccllisions of tiiese molecules, ^^iiicb 
lead in a known manner to the formation of 
concennic pressure waves, as the amplilnde of 
movement of the wall 1 mcreases. The shape 
of the pressure v/aves is that of a spherical 100 
wave 14 as shown in Figure 1, v;hich is pro- 
pagated at the instant shown in the illustra- 
tion in die direction of the arrow 15 tov/ards 
the centre of the space bounded by the hollow 
sphere 1, so that its energy is concentrated as 101 
it approaches the centre of the sphere. Due 
to the concentration cf the energy of the 
spherical short wave 14 as it approaches? the 
centre of the sphere, the hydrogen particles at 
the centre of th^ sphere or in its immediate XIC 
neighbourhood are pushed together with a 
considerable an^ov.nt of energy, so that 
extremely high temperatures and pressures 
result. 

By virtue cf the relevant physical laws the H* 
temperatures and pressures which can be 
achieved in tiiis manner can be calculated. 
The calculations indicate extremely high 
values, even at bcimdary conditicns, that is to 
say, vibrations of the spherical wall 1, which 12( 
can be achieved without great technical 
difficulties. 

If the molecular-kinetic calculation is based 
on a sphere diameter cf Ixn^ and impulses are 
assumed which give the molecules in the 32f 
space inside the hcllow sphere, near its surface 
radisd impulse velocities of from 10 to 100 
m/s and only small pressure increments, the 
calculated temperatures in the neighbourhood 
of the centre are of the order of magnitude of 131 
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lO** to 10' degrees Kelvin. A calculation 
according to the laws of the dynamics of gases, 
assunaing a uniform distribution of matter, 
that is to say a continuum, leads to values of 
5 the temperature of the same order of mag- 
nitude. In the same connection the values of 
the pressure are also found to be very high. 

One can conclude that at such high tem- 
peratures and pressures nuclear reactions will 

10 occur, so that, for instance, the nuclei of 
h5'drogen combine to form nuclei of helium. 
Large amounts of energy are released during 
this process and it is essential that only a very 
small part of the reacting substance, that is 

15 to say, the part in die immediate neighbour- 
hood of the centre of die sphere, is act^ upon 
during a short instant by a pressure shodc 
vvave, according to the method of the inven- 
tion. Thus this method of obtaining energy 

20 for useful purposes becomes not only amen- 
able to technical control, but it is also regu- 
lated by the controlled intensity of the vibra- 
tions of the shell of the sphere. The effective 
---^ temperature and pressure range in the centre 
{ { 25 of the sphere can be varied by changing this 
intensity, so that the quantities of converted 
substances and of generated energy can be 
regulated. 

It is also possible to employ the quantities 

3D of periodically Uberated energy for the main- 
tenance of the periodically generated pressure 
shock v/aves, because the liberated energy in 
its turn is generated suddenly, as the presstire 
shodc wave passes through the medium. 

35 It is also advantageous to tune the frequency 
of the vibrations of the shell 1 of the sphere 
to the time of passage of the pressure shock 
waves through the sphere in such a way that 
the shell of the sphere moves towards an 

40 approaching pressure shock wave, thus increas- 
ing the amphtude of the pressure shock vrave 
by resonance. 

Figure 2 shows a design of the device 
different from diat shown in Figure 1. In this 
/ ^ 45 design electro-magnets 16 having a spedal 
\ shape are supported on the inside of a support- 

ing shell 3 having the shape of a thick-vralled 
sphere. They are arranged at some distance 
from the hollow sphere 1. The space between 

50 the hollow sphere 1 and the spherical casing 3 
is filled with a Hquid 17, which transmits to 
the hollow sphere 1 the vibration generated by 
the magneto-striction of the magnets 16. The 
magnets 16 are energized as in the example 

55 according to Figure 1 by means of a source 6 
of current^ the intensity of energization is 
regulated by means of a regulator 7, while the 
frequency is controlled by the r^ulator 8. 
Apart from this, the processes in the interior 

60 (rf the hollow sphere 1 proceed in the same 
manner as described above with reference to 
Figure 1. 

The purpose of arranging a medium which 
at comparatively moderate pressures is prac- 
65 tically incompressible, that is to say, the liquid 



17, beuveen the magnets 16 and die hollow 
sphere 1, is to ensure that the dastic hollow 
sphere 1 is hit always along its entire surface 
at the same time by a pressure shock, so that a 
good spherical vibradon is set up. On the 70 
other hand, the liquid 17 absorbs the energy 
eniitted by the sphere 1, and radiated from the 
nei^bourhood of the centre M of the sphere. 
The liquid is therefore constantly renewed 
through inlet pipes 31, and the same quantity 75 
IS coostandy removed through oudet pipes 32, 
after the liquid has been heated by Jlowing 
round die sphere 1. The liquid is then passed 
to a he^t engine for the production of utiliz- 
ablc energy. If the liquid is vrater, mercury gn 
or the like, it can be converted into steam or 
mercury vapour or the like by reducing the 
pressure, and passed through an elastic-fluid 
turbine. The liquid is admitted through the 
pipe 31 at a pressure which is higher than the 85 
mean pressure of vibradon of the liquid 17, 
and it is removed through the pipes 32 at a 
lower pressure. The pipes 31 <and 32 are made 
rather narrow and long, so that the inerda of 
the flowing liquid in these pipes is jsacdcally 90 
not affected by the changing pressures in the 
space of the liquid 17. 

The operation of the device shown in 
Figure 3 is based on an electro-static prin- 
aple. The hollow sphere 18 consists of an 95 
msulaung material, for instance porcelain. A 
metal shell 19 is supported on its outer sur- 
face, and connected to a source 20 of poten- 
tial. The entire hollow sphere 18, 19 rests 
on the msulators 21, so that it is insulated with 100 
respect to the frame 22, since in this design 
the mlet pipes and oudet pipes 23 and 24 are 
also made of an insulating material. 

The source 20 of potential establishes at its 
pole connected to the metal shell 19 a nega- 105 
tive voltage, while its other pole is earthed. 

Posmvely charged panicles of matter, fox 
mstance positively charged gas particles 25, 
are mtrcduced into the interior of the hollow 
sphere; they will collect in the neighbourhood HO 
of the mterior wail of the hollow sphere 18 
made of an insulating material, so as to form a 
sphencal shell, when the outer metal shell 19 
is negatively charged. 

The potential source 20 is then controlled 115 
by means of the regulator 26 in an already 
Imown manner in such a way that the nega- 
tive voltage admitted from the potential source 
to me metal shell 19 pulsates very strongly at 
an adjustable frequency. Due to the pulsa- 120 
tion of voltage the positively charged particles 
of matter 25 inside the hollow sphere 18 are 
periodically attracted and repeDed so that they 
perform radial motions in the direction 
towards die centre JWL of the hollow sphere 18, U5 
as shown by the arrows 27 and 28. These 
pulsations of the partides of matter, which 
occur at cxacdy die same time, can have 
mimediately the nature of a pressure shock 
wave, or they may lead to the formation of 130 
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spherical shock v/aves in accordance with 
toown laws of dynamics of gases, where these 
spherical pressure shock waves concentrate 
their energy in the centre of the sphere. The 
5 energy formed in the neighbourhood of the 
centre of the sphere must be removed in this 
design with the gas which has participated in 
the reaction and v/hich leaves the sphere 
through the pipes 24. In order to ensure that 

10 the temperature does not exceed e level which 
can be controDed by technical means, it is 
convenient to pass large quantities of gases 
through the pipes 23, so that onl5'' a small part 
of tbe substance reacts. Also, a liquid can be 

X5 introduced additionally or exclusively. The 
gaseous medium removed through 24 is then 
passed in a known mamier to a steam turbine 
or the like in order to xxroduce utilizable 
energy. 

20 The spherical shape of die pressure shodk 
waves^ which is employed according to the 
invention, has the advantage that the genera- 
tion of a \ibration of the contents of tfie sf^ere 
at any part of the interior spherical surface 

25 produce a reflexion of the vibration at the 
opposite part of the interior spherical surface. 
If the frequency of vibration of the spherical 
surface is tuned in such a way that the 
spherical surface alwajrs meets an approachic^ 

30 pressure wave, the intensity of the pressure is 
increased by resonance at the spherical wall. 
Thus pressure shock waves can be achieved 
which have already at the internal surface of 
the hollow sphere a considerable intensity, 

35 even when the amphtude and frequency of the 
vibration of the wall of the hollow sphere is 
quite low. Thus pressure shock waves with a 
high pressure increment and a correspondingly 
high vectorial molecular velocity can be pro^ 

40 duced without a major technical eSort. 

It is known that when a harmonic wave 
passes through a medium, a wave with a shock 
front is formed automatically after a short 
while, because a harmonic pressure rise at con- 

45 siderable pressure difiEerences, as in this case, 
is not possible according to the lav/s of 
dynamics of gases, but must lead to the forma- 
tion of a shock front. Therefore, die genera- 
tion of a wave at the interior surface of a 

50 sphere can start v/ith a harmonic vibration of 
the spherical wall, for instance, due to the 
energization of the poles of magnets at 50 
cycles per second, which can easily be 
carried out in practice. 

55 The regulation of the reactor can be 
ensured by regulating the intensity of vibra- 
tion of the wall of the spherical shelL This 
can be effected, for instance, by varying the 
strength of the current passing througji the 

60 windmgs of the electro-magnets 2. Also, regu- 
lation can be effeaed by changes in the fre- 
quency of vibration of the wall of the sphere. 
In this case it is advantageous to vary the 
periodicity of the vibrations of the spherical 

t& suifoce» so as to achieve a supsrpos^ varia- 



tion in the intensity of the pressure shock 
waves, in the manner of heterodyne vibrations. 
A regulation of thiii kind will always ensure 
that a number of pressure waves of particu- 
larly high intensity will follow after a number 70 
of vibrations of low intensity. Further pos- 
sibiHties of adjustment consist in changes of 
the pressure or of the mean normal tempera- 
ture of the contents of the hollow sphere. 

If the pressure waves are regulated in 75 
accordance with the heterodyne principle, the 
contents of the sphere can be heated in the 
neighbourhood of the centre of the sphercj due 
to an increase in the entropy, which occurs in 
connection with pressure shock waves. The go 
small pressure increments occurring in the 
course of a duration of a superposed vibration, 
subject tixe core of the contents of the sphere 
to a t^perature rise of a normal kind, that 
is to say, to a i>owerful uncontrolled mole- 85 
cdar movement, due to the rise of the entropy 
of the substance in this part of the sphere. 
The following maximtun of the pressure 
increment of the pressure shock waves find 
therefore in the centre of the sphere a medium 90 
heated to a high temperature. It is immedi- 
ately obvious &at die effect of a pressure on 
a heated medium may be more intensive there 
than in the case cf a cold medium. 

The use of comparatively low frequencies is 95 
particularly significant and advantageous in 
the operation of the reactor. Such fre- 
quencies of vibrations can be achieved not cmly 
vidthout technical difficulties, but it is also 
possible to impress each ribration or each 100 
short wave with a high quantity of energy in a 
simple manner. Tne quantities of energy 
given to each vibration are in many cases 
higher than could be given for instance, to an 
ultrasonic wave. Since it is important in this 105 
invention to give each pressure shodc wave a 
quantity of energy as high as possible, the use 
of ultrasound, for instance, is not found to be 
very advantageous in this connection. 

It is foimd tiiat the spherical vrall must 110 
make about ICGO to 2000 vibrations per 
second if the sphere is filled with gaseous H;. 
and the reactor is operated by vibrating the 
spherical wall, having an internal radius oi 1 
metre, in resonance with the wave motion. 115 
But also an integral fraction of this number 
of vibrations can be employed, and also an 
integral multiple. In this order of magnitude 
of frequencies, quoted as an example, the 
waves have considerable lengths. This has 120 
the advantage, compaied with high-frequency 
waves, that the arrangement can be adapted 
without great technical difficulties to tech- 
nical requirements implying deviations from 
the strict physical requirements and to a 125 
balancing of disturbing influences. 

The reaction is completed within a very 
short interval of time, when pressure shodc 
waves are employed. It seems to be particu- 
larly desirable for certain applications of the 130 



774,052 



reactor, where substances are formed whidi 
may easily decompose, to malce it possible to 
remove the substance, after the method has 
taken effect for a veiy shoit wliile, immediately 
5 from the area of maximum temperature. 

If the hallow sphere is filled with liquid 
substances, in principle the same physical con- 
didons will be obtained as described above for 
gaseous fillings. Thus, for instance, it is pos- 
10 sible to fill the sphere with liquified hydrogen 
or with solid substances. In these cases the 
pressure shock waves are propagated at 
higho: speeds and with higher pressures, 
which are more convenient owing to the pre- 
15 ponderance of the " vectorial " temperatures, 
that is to say, the temperatures generated by 
the pressure shock waves, compared with the 
conditions which can be achieved with gases 
m the neighbourhood of the centre of the 
20 sphere. Also, in the use of liquid or solid 
substances for filling the sphere, the zone 
inside the sphere can be kept in the gaseous 
or liquid state by means of heat radiated radi- 
ally from outside against it, if the radiation of 
( I 25 the pressure shock waves does not automatic- 
ally lead to a change of the state of this nature 
of the contents v/ithin small radii. 

The arrangement according to the invention 
is not confined to nuclear reactions; it can be 
30 used with advantage also to effect conversions 
of substances which can still be called 
chemical reactions but for which unusually 
high temperatures and pressures are necessary 
or convenient. 
35 In some cases it may also be useful to 
arrange substances which are to be influenced 
by nuclear means or substances which are to 
be exposed to very high temperatures in order 
to produce thermal or chemical effects, only 
40 m the neighbourhood of the centre of the 
sphere, without exposing tiiese substances to 
nuclear reactions in the proper sense. 

From the technical point of view, the neigh- 
bourhood of the centre of the sphere is not 
/ \ 45 only characterized by having an extraordinarily 
^ high temperature, but also by a high pressure, 

the properdes of which, in particular in con- 
necdon with high temperatures, can be 
employed to produce technically advantageous 
50 changes in substances according to the pur- 
pose of the invention. The possibihty of pro- 
ducing controlled effects within only a short 
instant, may be of some technical significance 
in some cases. 
55 It will be understood that modifications and 
variadons may be ^ected without departing 
from the scope of the novel concepts of the 
present invention. 
What I claim is: — 
60 1. A method for the production of energy 
at extremely high temperatures and pressures, 
in which substances which are to be subjected 
to an exothermal chemical or nuclear reacdon 
are brought into the neighbourhood of die 
65 centre of a space bounded by a sphere and 



filled With an elasdcaUy compressible medium, 
and are removed from the sphere after the 
reaction, and in which pressure shock waves 
are produced periodically and in quick 
succession m the medium in the spherical 70 
space, m the form of spherical waves con- 
oratric with respect to die waU of the hollow 
sphere, which are propagated in a radial direc- 
tion mto the central part of die space and con- 
hood or the centre of the hoUov/ sphere on the 25 
substances arranged in the neighbourhood of 
oentrate dieu: entire energy in the neighbour- 
the said centre and bring about the desired 
reacuons between these substances and in 
which the energy obtained is conducted away 80 
and converted into a utiUzable form. 

2. A method according to Qaim 1,* in which 
the pressure shock waves are generated by 
means of unpulses produced outside the 
sphenoal ^ace and transmitted to the material gS 
of the hollow sphere and of which not only 
the strength but also the succession in time 
can be controlled. 

3. A mediod according to Qaim 2, in which 
the pressure shock viraves are generated by 90 
periodically varying changes in die state of 
energy of die wall of the hoUow sphere. 

^ 4. A mediod according to Qaim 2, in whidi 
impulses are transmitted periodically to th*- 
hoUow sphere at such a frequency that rescn^ 95 
ance is obtained between the course of die 
pressure shock waves and the vibrations caused 
by the impulses. 

5. A method according to Claim 3, in which 
electtically charged particles of matter, pre- 100 
ferably m die neighbourhood of the surface of 
the space bounded by the hollow sphere, are 
periodically accelerated and retarded by n^eans 

ot periodic changes of an electric potential 
Held acting uniformly, and radially on the said 105 
space from die outside, in order to generate 
the pressure shock waves. 

6. A mediod according to Qaim 5, in which 
die frequency for the generation of die pres- 
sure shock wave is tuned to the natural fre- 110 
quency of vibration of die contents of ^e 
noUow ^here. 

*u ^' according to Qaim 1, in which 

Sn^^**"* larnapating ia the reaction are 
supplied through ducts to jhe neighbourhood U5 

t^lu^^'^.f and reiSoved again 

from this neig^libonrhood. 

i^^i*^ generating energy at 
wW^^^ temperatures and pressuF^ in 
whidi a hollow sphere is provided, the 120 
mtemal space of which is fiUed with a sS! * 
staiKe capable of exothermal chemical or 
nudear reacaon and which is also provided 
^ ^/i^ Projectmg into the interior space 
M aie hoUow sphere and employed for admit- 125 
tmgand removing the substances participating 
m the reaction, and witfi media surroimdinl 
the external surface of the hollow sphere on afi 
side^ whidi emit impulses periodicaUy and in 
quick succession, thus generating pressure 130 
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shodc waves in the form of concentric 
spherical waves in the substance filling the 
interior space of the hollow sphere, where the 
pressure shock waves propagated radially and 
5 uniformly towards the centre of the sphere 
concentrate their energy on the substances 
participating in the reactions in the neigh- 
bouxhood of the centre, ininate the desired 
reacdons and in which suitable arrang^ents 
10 of means for the collection and conversicm of 
the energy of reacdon into utilizable energy 
are also provided. 

9. A device according to Qaim 8, in which 
the means for the emission of impulses are 

15 electromagnets arranged in die immediate 
neighbourhood of die hollow sphere consistent 
of an elastic magnetic material, which are 
periodically energized at the same time and 
thus by means of their attracting forces cause 

20 die wall of the hollow sphere periodically to 
be extended on all sides, and let it springy back 
to its initial position when die energization is 
removed. 

10. A device according to Qaim 8, in which 
25 the means for emitting impulses are electro- 
magnets, which arc arranged in a bath sur- 
rounding the hollow sphere and consisting of 
a practically incompressible fluid, at equal dis- 
tances from tibe surface of die hollow sphere 

30 and are energized periodically by a common 



electric drcuit where the liquid transmits the 
impulses due to the periodical energization of 
the electro-magneis to the wall of the hollow 
sphere. 

11. A device according to Claim 8, in which 35 
the hollow sphere is made of an insulating 
material and is covered on its outer side with a 
conducting layer to which a pulsating current 
from a source of electric current is admitted, 
while in the internal space of the hollow 40 
sphere iom'zed particles, atoms or molecules 
are available, which collect in the neighbour- 
hood of the surface of the space bounded by 
the hollow sphere and perform periodical 
radial motions under the eif ects of die varying 45 
electrical voltage admitted to the outer con- 
ducting layer of the hollow sphere. 

12. A device according to Oaim 8^ in which 
at lejist two preferably coaxial pipes project- 
ing dirougfh the wall of the hollow sphere are 50 
provided, whose asds passes through the 
centre of die sphere, and of which one is con- 
nected to the feeding devices for die sub- 
stances participitating in the reacdon, while 
the other collects the products of the reaction 55 
from the neighbourhood of the centre of the 
hollow sphere and removes them to a collect- 
ing point. 

MARKS & CLERK. 
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